Inhibition of ras p21 membrane localization and modulation of protein kinase C isozyme expression during regression of chemical carcinogen-induced murine skin tumors by lovastatin.
We investigated the ras p21 membrane localization and the expression and activation of protein kinase C (PKC) isozymes in activated ras oncogene-containing tumors and assessed whether these events were related to tumor growth. We used 7,12-dimethylbenz[a]anthracene-initiated and 12-O-tetradecanoylphorbol-13-acetate-promoted SENCAR mouse skin tumors, which were shown to contain Ha-ras oncogene activated by point mutation at codon 61, as an in vivo model for these studies. Compared with levels in epidermis, highly elevated levels of membrane-bound Ha-ras p21 were observed in growing tumors, which also showed strong expression and membrane translocation of PKC zeta and beta II and weak expression of PCK alpha. However, when ras p21 membrane localization was blocked in vivo in growing tumors by lovastatin, opposite results were evident. Compared with saline-treated animals, in which tumor growth continued, lovastatin-treated animals had significantly inhibited tumor growth, which led to tumor regression with concomitant inhibition of Ha-ras p21 membrane localization. These regressing tumors from lovastatin-treated animals also showed a decrease in the expression and membrane translocation of PKC zeta and beta II but increased expression of PKC alpha. Taken together, our results indicate that ras p21 membrane localization and the expression and activation of PKC zeta, beta II, and alpha may be the critical events in the regulation of the growth of tumors that contain activated ras oncogenes.